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Oxygen is essentially involved in the metabolism of eukaryonts
in which the reduction of oxygen to water is the main pathway for
the cellular energy formation in the form of ATP. Insufficient
oxygen supply of the organism therefore causes insufficient energy
supply leading to restriction of cellular function and would
ultimately cause cell death. Therefore, to avoid cell damage,
organs and cells have developed "survival strategies" to match
insufficient oxygen supply.
Thus, a drop of oxygen tension (hypoxia) induces the expression
of genes, which enable the cells to adapt to oxygen deficiency and
which contribute to improve the oxygen delivery to tissues. For
example, low oxygen tension induces a number of enzymes of the
glycolytic pathway which increase the efficiency of nonoxidative
energy generation (cell adaptation). A number of cells also
express the gene for the vascular endothelial growth factor in
response to hypoxia, which induces the formation of new capil-
laries (organ adaptation). Other cells, in particular a subset of
kidney interstitial fibroblasts, further express the gene for cry-
thropoietin during hypoxia, which stimulates red cell formation
and consequently improves blood oxygen transport.
The question how cells can sense hypoxia and how hypoxia can
turn on gene expression has attracted considerable interest during
the last few years and has initiated a rapidly increasing field of
research. It was the intention of the ISN Forefronts in Nephrology
Meeting, "Oxygen Sensing on the Cellular and Molecular Level,"
held in Regensburg, Germany, to summarize the present state of
knowledge and to open new perspectives for research in the next
future. In view of the fact that erythropoietin is a classical oxygen
regulated hormone and since the kidney is the main site of
erythropoietin production, the kidney is considered as an impor-
tant oxygen sensor in the organism. Therefore, understanding of
oxygen sensing on the cellular and molecular level is also of major
importance for the understanding of renal function.
We wish to express our special thanks to Professor Gerhard
Giebisch of Yale University. There are multiple reasons for this
recognition. First, the Forefronts in Nephrology activity of the
International Society of Nephrology was instituted about a decade
ago. The first Forefronts was organized and edited by R.R.
Robinson on "Molecular Biology and the Kidney." Since then,
Professor Giebisch has carried the responsibility for organizing
the Forefronts series. A glance at those contributions over the
past ten years shows a remarkable catholicity of taste, as well as a
unique sensitivity to the fundamental and clinical aspects of our
discipline. Few people in the world are as knowledgeable or as
sensitive to have sustained this kind of remarkably creative effort.
Moreover, Professor Giebisch has done this without diminishing
his elegant laboratory studies. Finally, this is, in a sense, a birthday
present for Professor Giebisch since it coincides with his seven-
tieth birthday. And for all of those reasons, we are privileged to
dedicate this Symposium to Professor Giebisch. We note, in
closing, that there is one more Forefronts in Nephrology to follow
this one, again organized by Professor Giebisch, and this time
conducted by Wayne Border and his colleagues at the University
of Utah. All told, these activities, which began in 1987, will
therefore have included 12 such Forefronts meetings.
The organization of this symposium has been made possible by
the support from the International Society of Nephrology, from
the Deutsche Forschungsgemeinschaft, from the Vielberth Foun-
dation of Regensburg, from Boehringer Mannheim, Byk-Gulden
and Cilag companies, which are all gratefully acknowledged.
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